The liquid/air partition coefficients of four common terpenes, a-pinene, ,B-pinene, 3-carene, and limonene, have been determined in vitro using head space technique. The liquids used were water, human blood, and olive oil. a-Pinene, P-pinene, and 3-carene were practically insoluble in water The aim of the present study was to determine the in vitro blood/air, oil/air, and water/air partition coefficients of four common terpenes: a-pinene, ,Bpinene, 3-carene, and limonene.
mills.2" Terpenes are also present as a byproduct in sulphate extraction processes and as solvents.
Respiratory and percutaneous uptake of terpenes has been observed in man4" but no quantitative study of absorption appears to have been conducted. In the rat terpenes accumulate in peripheral fat, kidneys, and brain.67 Slow renal elimination was observed in an acutely poisoned patient. The aim of the present study was to determine the in vitro blood/air, oil/air, and water/air partition coefficients of four common terpenes: a-pinene, ,Bpinene, 3-carene, and limonene.
Materials and methods

CHEMICALS
The chemicals used were sodium chloride (analytical grade, Merck), olive oil (purum, Kebo Lab AB), apinene (98%, Aldrich), a-pinene (98%, Aldrich), 3 carene (95%, Aldrich), and limonene (99%, Fluka Chemie AG). All chemicals were used without further purification.
SAMPLE PREPARATION
Blood was collected from the brachial vein of ten healthy volunteers (five men and five women) in heparinised 10 ml Vacutainer tubes (Beckton Dickinson, Paramus, NJ) and were pooled immediately before the experiment. Aliquots of 0 5 ml olive oil, 2 ml water (containing 0 3 M sodium chloride), or 2 ml pooled fresh human blood were added to a head space vial (22-4 ml, SD = 0 2). A reference vial was filled with glass beads to a volume corresponding to the sample volume (0-5 and 2 ml, respectively) and treated exactly the same way as the sample; this was done to reduce the difference in pressure which could affect the partition coefficient.
To obtain the desired concentrations (0-84-354 uM in oil and 0-21-89 jM in blood and water) 3, 30, or 250 pl of each terpene was added to a thermostated (37°C) air chamber of 4 Afiq/air = Cijq/Cair (1) The concentration may be expressed as the amount of substance divided by the volume (V). The gas volume is equal to the total volume minus the volume of the liquid. Assuming no losses, the amount of substances in the liquid phase must equal the amount added minus the amount in the air phase. The amount added is the same in the sample vial as in the reference vial and because there is no partition in the reference vial the amount added is easily measured in the reference vial, since the amount in the gas phase is proportional to the area under the curve (B). Hence, equation 1 may be rewritten as:
Aliq/air = ((Vtt-V,iq) x (BrBair))/(Bair x Vliq) (2) Essentially the same method was described by Sato and Nakajima. '4 The partition coefficient between two liquids is calculated as the quotient of the partition coefficient between one liquid and air and the partition coefficient between the other liquid and air.
To 17 The respiratory uptake of toluene is 45% and of styrene 68%. The high solubility of terpenes in blood suggests a high respiratory uptake of terpenes.
The partition coefficients between tissue and air were estimated from the fractional composition of water and fat in the tissue (table 3) . Calculating partition coefficients from tissue composition has the advantage that the coefficients may be predicted for 
